Introduction {#sec0005}
============

Primary anterior shoulder dislocation usually occurs among young adults during contact sports or among elderly individuals due to low-energy falls. Anterior dislocation among elderly people has peculiar complications, while recurrent instability is a particular problem of young adults.[@bib0135]

Instability symptoms develop during the first two years after the primary dislocation, and this is considered to be the main prognostic factor in determining the risk of recurrent instability. The exact recurrence rate remains uncertain, but it ranges from 3.9% to 3.0% in the literature.[@bib0140], [@bib0145], [@bib0150], [@bib0155], [@bib0160], [@bib0165], [@bib0170]

Over the last three decades, there have been great advances in the development of videoarthroscopy techniques. The improvements in the quality of the surgical implants and the increasing level of experience of surgeons have contributed toward obtaining results from treating shoulder instability that are more satisfactory.[@bib0135]

The advent of metal anchors has made it possible to replace the transosseous suturing technique, especially in cases of glenohumeral instability and rotator cuff injuries.[@bib0175], [@bib0180] However, this material dos not inherently lead to complications such as loosening, breakage, migration and, especially incorrect positioning inside the joint, which gives rise to friction against the humeral head or glenoid cavity and causes varying degrees of chondral lesion and early glenohumeral arthrosis.[@bib0185], [@bib0190]

The present study comprised a retrospective evaluation of factors that might influence the surgical results among patients undergoing videoarthroscopic treatment of recurrent shoulder dislocation with use of metal anchors. The findings and clinical repercussions reported in the literature were discussed.

Methods {#sec0010}
=======

In this retrospective study, 47 patients (47 shoulders) out of the 60 operated by the shoulder and elbow group of an orthopedic hospital were evaluated. The other 17 patients were lost during the follow-up ([Fig. 1](#fig0005){ref-type="fig"}). The medical files of patients who underwent videoarthroscopic treatment using metal anchors between February 2010 and February 2012 were reviewed.

Patients with recurrent shoulder instability and a minimum postoperative follow-up of 12 months were included in the study, without regard for sex. Patients who received absorbable anchors, cases of osteoarthrosis seen on radiographs before the operation and cases presenting other pathological conditions of the rotator cuff, neck or brachial plexus were excluded.

The patients were attended by or underwent surgery performed by three physicians in the shoulder and elbow group, at their places of attendance in Passo Fundo (Rio Grande do Sul). The patients were classified according to the presence or absence of recurrence after the treatment. The mean length of postoperative follow-up was 33 months, with a range from 12 to 47. All the patients underwent a preoperative clinical evaluation for their instability to be diagnosed and classified, and also a radiographic evaluation in anteroposterior view (true AP) and lateral view (scapular and axillary). The technique used was videoarthroscopic repair of the lesion using metal anchors, along with capsuloplasty.[@bib0195], [@bib0200]

During the evaluation, a questionnaire was applied to the patients to characterize the sample. The issues addressed included personal data, age, occupation, sports practice, dominance, number of anchors, traumatic or non-traumatic preoperative episodes of dislocation and a visual pain scale. The physical examination consisted of bilateral evaluation of the range of motion, apprehension test, relocation test, sulcus test, anterior and posterior drawer test, hyperlaxity (lateral rotation \>85°) and hyperabduction test. The patients were also evaluated radiographically regarding the positioning of the anchors, existence of bone alterations in the glenohumeral cavity and signs of arthrosis as described by Samilson and Prietro[@bib0205] ([Table 1](#tbl0005){ref-type="table"}).

All the participants signed a free ad informed consent statement before any evaluation relating to the study was performed. The project was properly approved by the Research Ethics Committee of the University of Passo Fundo, through the Brazil Platform, on January 8, 2014 (CAAE: 19258813.1.0000.5342).

Surgical technique {#sec0015}
------------------

The surgical procedure was performed with the patient under general anesthesia and brachial plexus block, positioned in lateral decubitus on the side opposite to the affected shoulder. On the surgical table, vertical and longitudinal traction were applied and the limb was kept positioned in abduction of approximately 30° and flexion of 15°.

A posterior portal was used for videoarthroscopy, located 2 cm distally and 2 cm medially to the posterolateral angle of the acromion. In the anterior region of the shoulder, another two portals were opened in order to place cannulae. These were always kept laterally to the coracoid process in order to minimize possible vessel and nerve lesions. Before the cannulae were emplaced, the joint was investigated, taking the reference point of the long tendon of the biceps and its superior labral insertion. The anterior, inferior and posterior labra, joint surfaces, ligaments, capsule, recesses and rotator cuff were then evaluated.

Following this, the optical device was taken to the anterosuperior portal and the irrigation was moved to the posterior portal, for a wider view of the anterior labrum, which was highlighted and then opened up using a shaver blade in order to obtain a bed suitable for healing of the reinserted capsulolabral complex. The same procedure was performed on the surface of the glenoid border, from where the labrum had originally been deinserted. In this, in addition to debridement of the remaining sift tissues, we also used an abrasion blade to scarify the subchondral bone.

After the debridement that was necessary had been performed, the labrum was reinserted into its origin, by means of a suturing technique using anchors. We preferentially used three metal anchors of dimensions 2.7 mm × 5.0 mm loaded with Fiber Wire^®^ no. 2. Plication of the capsule was done in conjunction with the labral suturing technique in the cases that presented with three or more episodes of dislocation. Sliding Giant knots were used for fixation.[@bib0210]

Following this, the portals were sutured, dressings were applied and immobilization using a Velpeau sling for 30 days was implemented. The rehabilitation program was started after the 30th postoperative day. Non-steroidal anti-inflammatory drugs were prescribed for five days, along with non-opioid analgesics and opioid analgesics in cases of postoperative pain.

Methodology of the statistical analysis {#sec0020}
---------------------------------------

The data analysis was done by means of the IBM SPSS 22 statistic package. Fisher\'s exact test was used to analyze associations between the variables. The significance level used was *p* ≤ 0.05.

Results {#sec0025}
=======

During the study period, 47 patients were analyzed. Among these, nine (19.1%) presented recurrence. The patients' mean age at the time of the first episode was 26.5 years, and 19.1% of them were of ages less than or equal to 20 years. Among these patients whose ages were less than or equal to 20 years at the time of the first dislocation, 55.6% presented recurrence. This was statistically significant: *p* = 0.007; RR = 5.278; 95% [CI]{.smallcaps} = \[1.764; 15.789\] ([Table 2](#tbl0010){ref-type="table"}).

The patients' mean age at the time of the surgical procedure was 27 years, with a minimum age of 17 years and a maximum of 52 years; 12.8% presented ages less than or equal to 20 years. These patients represented 66.7% of the group that presented recurrence, and this proportion was statistically significant, with a chance of recurrence that was approximately 5.5 times greater: *p* = 0.009; RR = 5.467; 95% CI = \[2.016; 14.821\].

In this sample, four women and 43 men underwent operations, and this did not shown any statistically significant difference through Fisher\'s exact test. Eight cases of recurrence (*n* = 9) were among men; 81.4% of the men and 75% of the women did not present recurrence. The dominant side was involved in 20 patients (42.5%). There was no association, from a statistical point of view, between recurrence and dominance (*p* = 1.000).

Regarding the number of episodes of instability, 34 patients presented more than three episodes and, of these, 23.5% presented recurrence. However, 92.3% of the patients with three or fewer episodes did not present recurrence. No statistical difference was found.

In analyzing the relationship between the presence of bone lesions in the glenoid and recurrences, 90.5% of the patients who presented lesions were among those who did not present. There was no statistically significant correlation (*p* = 0.519). Equally, there was no statistical significance with regard to shoulders that presented Hill-Sachs lesion. Only 12% were in the group that presented recurrence (*p* = 0.216) ([Table 3](#tbl0015){ref-type="table"}). One patient presented a diagnosis of associated SLAP lesion, which was repaired at the time of the surgery and presented good evolution.

There were reports of pain in 31.9% of the cases. The mean number of anchors was 3.1 (range from 2 to 5). In the group with recurrences, the number of anchors ranged from two to three (mean of 2.9). Five of the new recurrences were associated with trauma.

Among the complications, the presence of postsurgical osteoarthrosis and salient anchors ([Table 3](#tbl0015){ref-type="table"}) and the presence of salient anchors in shoulders with arthrosis ([Table 4](#tbl0020){ref-type="table"}) were analyzed. We also found one patient with a broken anchor, who presented good evolution.

Furthermore, in relation to the presence of prominent intra-articular anchors ([Fig. 2](#fig0010){ref-type="fig"}), the results did not show statistically significant values among the variables tested. It should be noted that only one case of prominence of an anchor was found in the group of recurrences, and there were 19 cases in total. Among the 19 patients who presented salient anchors, 21.1% (four) presented arthrosis ([Fig. 3](#fig0015){ref-type="fig"}), which was statistically significant, with *p* = 0.038 (RR = 0.789; 95% CI = \[0.626; 0.996\]). Thus, presence of a salient anchor represented a risk factor for development of arthrosis after the operation.

Discussion {#sec0030}
==========

Videoarthroscopic treatment for anterior shoulder dislocation is a matter of controversy. Thus, any procedure that has the aim of stabilizing the glenohumeral joint should do so with a minimum of loss of movement.[@bib0200]

In the present study, nine patients (19.1%) presented recurrence. Three of them have so far chosen not to undergo a new surgical intervention and six have undergone open repair using a bone graft. In a sample of 106 patients treated using the stapling technique in 1982, Johnson[@bib0215] (who was one of the pioneers of videoarthroscopic repair for traumatic anterior instability) showed a recurrence rate of 21%. Koss et al.[@bib0160] studied 27 patients who underwent arthroscopic repair of Bankart lesions and reported that the recurrence rate was 30%. Following the same trend, Sadovsk et al.[@bib0165] reviewed 77 patients who had been treated videoarthroscopically and found a recurrence rate of 3.9%. Tan et al.[@bib0170] found that videoarthroscopic anterior stabilization of the shoulder seemed to be effective, with a failure rate of 9%; 85% of their patients returned to their sports activities. They observed that absorbable and non-absorbable anchors seemed to be equally effective, without any significant differences.

We found that failure of postoperative stabilization occurred in 19.1%. This percentage was in line with the literature with regard to repairs using anchors, given that the rates presented have ranged from 3.9% to 30%.[@bib0160], [@bib0165], [@bib0170] Among the patients who presented recurrence and underwent open repair, the Latarjet technique was applied in five cases and the Bristow technique in one case, so far without any recurrences. However, Griesser et al.[@bib0220] conducted a systematic review on the original or modified procedures of Bristow and Latarjet, which are currently considered to be the gold standard for repairing bone lesions, and found that there was a substantial risk of complications (30%), including recurrent dislocation (2.9%) and reoperation (6.9%).

In a randomized prospective series of 40 patients, Magnusson et al.[@bib0225] compared two different videoarthroscopic techniques for treating Bankart lesions using bioabsorbable and non-absorbable implants, in relation to function and arthropathy. The patients were evaluated six and 24 months after the operation, and recurrence of dislocation was found in 5%. Arthropathy was reported in 30% (five mild cases and one moderate case) in the non-absorbable group and in 33% in the absorbable group (six mild cases).

In a systematic review with meta-analysis on 62 studies with 3044 videoarthroscopy procedures, Hobby et al.[@bib0230] concluded that the most effective techniques for videoarthroscopic stabilization had failure rates similar to that of open stabilization, after two years of follow-up.

In a retrospective review article on 570 patients, Buscayret et al.[@bib0235] reported that the incidence of glenohumeral arthrosis was 19.7% after a mean follow-up of 6.5 years, subsequent to an operation to obtain anterior shoulder stabilization using a variety of metal anchors. Kaar et al.[@bib0185] described eight cases of complications from use of metal anchors: three of these evolved with chondral lesions of the humeral head, among which two were due to mechanical friction from the anchors and one was due to associated infection.

In a retrospective study on eight patients, Ejnisman et al.[@bib0240] concluded that improper insertion of metal anchors in glenohumeral surgical procedures for fixation of labral lesions could lead to extensive arthropathy of the shoulder joint. Thus, with delays in reaching the correct diagnosis, this could lead to early glenohumeral arthrosis.

In our study, we found four patients (21.1%) with arthrosis. We only found type I arthrosis, probably because of the short postoperative period of up to 47 months. Two patients evolved with arthrosis, even after repositioning of the anchors. The interval between the first and second surgical procedures was six to eight months. Furthermore, presence of salient anchors was shown on radiographs in the cases of 19 patients (46.3%). However, only four patients (21.1%) developed arthrosis. This suggests that salient anchors seen on radiographs are not a good predictor for evolution of glenohumeral arthrosis. Thus, videoarthroscopy would be the preferred method for diagnosing poorly placed anchors, since this provides direct viewing of the glenohumeral joint.

Burkhart and De Beer[@bib0245] analyzed 194 cases of videoarthroscopic repairs of Bankart lesions and concluded that patients who were candidates for videoarthroscopic surgery needed to be free from significant bone failures (Hill-Sachs or Bankart lesions in which the glenoid has the shape of an inverted pear), and that contact athletes without bone lesions could be treated using this method. They also concluded that the Latarjet procedure should be reserved for patients with significant bone loss from the glenoid.

Balg et al.[@bib0250] conducted a prospective case-control study on 131 patients who underwent videoarthroscopic reconstruction to treat anterior shoulder instability using sutures with anchors, among whom there was a recurrence rate of 14.5%. They identified six risk factors that predicted an increased recurrence rate and created the Instability Severity Index Score (ISIS), which ranged from 0 to 10 points ([Table 5](#tbl0025){ref-type="table"}). They concluded that scores greater than six points represented a recurrence risk of 70% after videoarthroscopic repair.

In a recent review of ten articles that compared absorbable and non-absorbable anchors, Papalia et al.[@bib0255] concluded that it was not possible to suggest which method would be the one recommended for routine use. Thus, the cost--benefit relationship would need to be taken into consideration.

Longo et al.[@bib0260] conducted a systematic review on 46 articles that dealt with different techniques for recurrent shoulder dislocation. They concluded that the Bristow and Latarjet procedures continued to be a good surgical option for treating post-traumatic anterior shoulder instability. The Bristow and Latarjet videoarthroscopic procedures seemed to have better results in relation to prevention of recurrence and rehabilitation, but randomized studies would be necessary in order to reach definitive conclusions.

The present study has some limitations, such as the short duration of the follow-up (ranging from 12 to 47 months) and the loss of 17 patients from the follow-up. We did not evaluate the UCLA scale or the Carter-Rowe score.

Conclusion {#sec0035}
==========

Use of metal anchors is no longer the best method to choose, given the potential risk of recurrence and arthrosis, and therefore other techniques need to be taken into consideration. Further studies are needed on order to compare the use of absorbable anchors, which despite having higher cost, may give rise to lower risk of development of glenohumeral arthrosis in some cases.
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###### 

Radiological classification of Samilson and Pietro.

  ------------------------ -----------------------------------------------------------------------------------------------------------------------------------------
  Type [I]{.smallcaps}     Mild arthrosis: inferior humeral exostosis and/or glenoid exostosis measuring \<3 mm in height.
  Type [II]{.smallcaps}    Moderate arthrosis: inferior humeral exostosis and/or glenoid exostosis measuring 3 mm to 7 mm with slight glenohumeral irregularity.
  Type [III]{.smallcaps}   Severe arthrosis: inferior humeral exostosis and/or glenoid exostosis measuring \>7 mm with joint narrowing and glenohumeral sclerosis.
  ------------------------ -----------------------------------------------------------------------------------------------------------------------------------------

###### 

Patients' characteristics.

  Characteristics                             Recurrence   Non-recurrence   Total       *p*
  ------------------------------------------- ------------ ---------------- ----------- -------------------------------------------
  *Age at time of first episode -- n (%)*                                               
   ≤20 years                                  5 (55.6)     4 (44.4)         9 (19.1)    0.007[a](#tblfn0005){ref-type="table-fn"}
   \>20 years                                 4 (10.5)     34 (89.5)        38 (80.9)   
                                                                                        
  *Age at the time of the surgery -- n (%)*                                             
   ≤20 years                                  4 (66.7)     2 (33.3)         6 (12.8)    0.009[a](#tblfn0005){ref-type="table-fn"}
   \>20 years                                 5 (12.2)     36 (87.8)        41 (87.2)   
                                                                                        
  *Sex -- n (%)*                                                                        
   Male                                       8 (18.6)     35 (81.4)        43 (91.5)   1.000
   Female                                     1 (25.0)     3 (75.0)         4 (8.5)     
                                                                                        
  *Dominance -- n (%)*                                                                  
   Yes                                        4 (20.0)     16 (80.0)        20 (42.5)   1.000
   No                                         5 (18.5)     22 (81.5)        27 (57.5)   
                                                                                        
  *Episodes of instability -- n (%)*                                                    
   ≤3                                         1 (7.7)      12 (92.3)        13 (27.7)   0.41
   \>3                                        8 (23.5)     26 (76.5)        34 (72.3)   
                                                                                        
  *Sport -- n (%)*                                                                      
   Contact/throwing                           4 (14.8)     23 (85.2)        27 (57.4)   0.465
   Others                                     5 (25.0)     15 (75.0)        20 (42.6)   
                                                                                        
  *Competition -- n (%)*                                                                
   Professional                               2 (33.3)     4 (66.7)         6 (12.8)    0.322
   Recreational                               7 (17.1)     34 (82.9)        41 (87.2)   
  *Reoperation*                                                                         
   Yes                                        6 (66.7)     2 (5.3)          8 (17.0)    0.004[a](#tblfn0005){ref-type="table-fn"}
   No                                         3 (33.3)     36 (94.7)        39 (83.0)   

Fisher\'s exact test.

Significant value, for *p* ≤ 0.05.

###### 

Complications/radiographic findings.

  Complications/radiographic findings   Recurrence   Non-recurrence   Total       *p*
  ------------------------------------- ------------ ---------------- ----------- -------
  *Salient anchor -- n (%)*                                                       
   Yes                                  1 (5.3)      18 (94.7)        19 (46.3)   0.556
   No                                   2 (9.1)      20 (90.9)        22 (53.7)   
                                                                                  
  *Arthrosis/Samilson I* -- *n (%)*                                               
   Yes                                  0 (0.0)      4 (100.0)        4 (9.8)     0.729
   No                                   3 (8.1)      34 (91.9)        37 (90.2)   
                                                                                  
  *Glenoid lesions*                                                               
   Yes                                  2 (9.5)      19 (90.5)        21 (51.2)   0.519
   No                                   1 (5.0)      19 (95.0)        20 (48.8)   
                                                                                  
  *Hill-Sachs*                                                                    
   Yes                                  3 (12.0)     22 (88.0)        25 (61.0)   0.216
   No                                   0 (0.0)      16 (100.0)       16 (39.0)   

Fisher\'s exact test.

Significant value, for *p* ≤ 0.05.

###### 

Arthrosis in shoulders with salient anchors.

  Characteristic              Arthrosis/Samilson [I]{.smallcaps}-- *n* (%)   Total        *p*         
  --------------------------- ---------------------------------------------- ------------ ----------- -------------------------------------------
  *Salient anchor -- n (%)*                                                                           
   Yes                        4 (21.1)                                       15 (78.9)    19 (46.3)   0.038[a](#tblfn0010){ref-type="table-fn"}
   No                         0 (0.0)                                        22 (100.0)   22 (53.7)   

Fisher\'s exact test.

Significant value, for *p* ≤ 0.05.

###### 

Instability Severity Index Score (ISIS), from preoperative evaluation.

  Prognostic factors                                                        Points
  ------------------------------------------------------------------------- --------
  *Age at time of surgery (years)*                                          
   ≤ 20 years                                                               2
   \> 20 years                                                              0
                                                                            
  *Degree of participation in sports*[a](#tblfn0015){ref-type="table-fn"}   
   Competitive                                                              2
   Recreational or none                                                     0
                                                                            
  *Type of sport*[a](#tblfn0015){ref-type="table-fn"}                       
   Contact                                                                  1
   Other                                                                    0
                                                                            
  *Hyperlaxity*                                                             
   Hyperlaxity (anterior or inferior)                                       1
   Normal laxity                                                            0
                                                                            
  *Hill-Sachs on AP radiographs*                                            
   Visible through external rotation                                        2
   Not visible through external rotation                                    0
                                                                            
  *Loss of outline of glenoid on AP radiographs*                            
   Loss of outline                                                          2
   No lesion                                                                0
  Total (points)                                                            10

AP, anteroposterior.

Degree of participation in sports and type of sport were evaluated before the operation.
